Equol as a potent radiosensitizer in estrogen receptor-positive and -negative human breast cancer cell lines.
Breast cancer is the most common cause of cancer death among women worldwide, and diet plays an important role in its prevention and progression. Radiotherapy has a limited but important role in the management of nearly every stage of breast cancer. We studied whether equol, the major metabolite of the soybean isoflavone daidzein, could enhance radiosensitivity in two human breast cancer cell lines (T47D and MDA-MB-231). MTT assay was used to examine equol's effect on cell viability. Sensitivity of cells to equol, radiation and a combination of both was determined by colonogenic assays. Induction of apoptosis by equol, radiation and the combination of both was also determined by acridine orange/ethidium bromide double staining fluorescence microscopy. DNA strand breaks were assessed by Comet assay. MTT assay showed that equol (0.1-350 μM) inhibited MDA-MB-231 and T47D cell growth in a time- and dose-dependent manner. Treatment of cells with equol for 72 h (MDA-MB-231) and 24 h (T47D) was found to inhibit cell growth with IC50 values of 252 μM and 228 μM, respectively. Furthermore, pretreatment of cells with 50 μM equol for 72 h (MDA-MB-231) and 24 h (T47D) sensitized the cells to irradiation. Equol was also found to enhance radiation-induced apoptosis. Comet assay results showed that the radiosensitizing effect of equol was accompanied by increased radiation-induced DNA damages. These results suggest for the first time that equol can be considered as a radiosensitizing agent and its effects may be due to increasing cell death following irradiation, increasing the remaining radiation-induced DNA damage and thus reducing the surviving fraction of irradiated cells.